The rhizomes of Atractylodes plants (Compositae) have been used as an important crude drug since antiquity. They are listed in the Chinese, Korean, and Japanese pharmacopoeias, and are prescribed in traditional medicine as diuretic and stomachic drugs. They are classified into two groups that contain b-eudesmol and hinesol as the main constituents of the essential oil (Atractylodes lancea and Atractylodes chinensis; so-jutsu), and atractylon as the main constituent of the essential oil (Atractylodes japonica and Atractylodes ovata; byaku-jutsu).
11, 16
) and an acetylene derivative compound glucoside (29) are new, and their structures were characterized as follows. Their molecular formulae were suggested from the accurate mass number of the [MϩH] ϩ or [MϩNa] ϩ ion peaks in the high-resolution positive FAB-MS.
Glycosides 1 to 6 were guaiane-type sesquiterpenoid glucosides that are also found in the rhizome of A. japonica and identified as atractyloside A, 4) 10-epi-atractyloside A, 5) atractyloside B, 4) (1S,4S,5S,7R,10R)-10,11,14-trihydroxyguai-3-one 11-O-b-D-glucopyranoside, 5) (1S,4S,5R,7R,10R)-11,14-dihydroxyguai-3-one 11-O-b-D-glucopyranoside, 5) and (1S,5R, 7R,10R)-secoatractylolactone 11-O-b-D-glucopyranoside, 5) ϩ ion peaks at m/z 611, 431, and 251, respectively, in the positive FAB-MS. Enzymatic hydrolysis of 7 gave an aglycone, which was identified as the aglycone of 1, and D-glucose and D-fructose as the sugar components. The NMR data of 7 were similar to those of 1 except for the signals due to a b-D-fructofuranosyl group (Tables 1 and 2) . A cross-peak between the H 2 -14 and fructosyl C-2 carbon was observed in the heteronuclear multiple bond connectivity (HMBC) spectrum of 7 suggesting that the additional fructosyl group was located at C-14. Therefore 7 was characterized as atractyloside A 14-O-b-D-fructofuranoside. ϩ ion peaks at m/z 433 and 253, respectively, in the positive FAB-MS, and enzymatic hydrolysis of 8 gave an aglycone (8a) and D-glucose. It showed similar NMR spectral features to those of 4 (Tables 1, 2) , but the signals due to H-1 ax , H-2 ax , H-8 ax , H-9 ax , H 2 -14, C-1, C-5, and C-9 of 8 appeared significantly lower field than those of 4. In addition, the observed nuclear Overhauser effect (NOE) interactions between H-1/H-6 ax , between H-5/H 3 -15, and between H-7/H-14a in the NOE spectroscopy (NOESY) spectrum ( Fig. 1 ) suggested 8 to be an 10-epimer of 4. This was supported by a positive Cotton effect in the circular dichroism ϩ ion peaks at m/z 399 and 219, respectively, in the positive FAB-MS, and the NMR spectral data (Tables 1,  2) showed the presence of four tert-methyls, four methylenes, two methines, one tri-substituted double bond, two quaternary carbons, and one carbonyl carbon, in addition to the b-D-glucopyranosyl moiety. Enzymatic hydrolysis of 9 gave an aglycone (9a) and D-glucose. The results of an HMBC experiment (see Experimental) indicated that the aglycone of 9 was 11-hydroxyeudesm-3-en-2-one, and the glucosyl group was located at C-11. The NOE interactions between H-5/H-7 ax , H-9 ax , and between H 3 -14/H-6 ax , H-8 ax in the NOESY spectrum suggested that the A/B ring juncture was trans, the configuration of H-5 and C-10 methyl was axial, and the configuration of C-7 hydroxyisopropyl was equatorial (Fig. 1) . Then 9a was deduced to be isopterocarpolone first isolated from Pterocarpus santalinus. ϩ ion peaks at m/z 599, 577, 415, and 235, respectively, in the positive FAB-MS. As the NMR spectra showed similar features to those of 10 (Tables 1, 2 Fig. 1) . Then, the A/B ring juncture was suggested to be cis, and 11 was concluded to be cisatractyloside I as described in Fig. 1 (Tables 1, 2) , and from the cross-peak between the Glc H-1Ј and C-2 carbon in the HMBC spectrum, the location of the additional glucosyl group was indicated to be C-2. The values of the 13 C glycosylation shift [Dd(d glycosideϪd aglycone)] of the a-and b-carbon, and the chemical shift of the glucosyl anomeric carbon were known to be affected by the absolute configuration of 1,2-cyclohexanediol 1-O-b -D-glucopyranoside (33). 9, 10) In the case of 16, the absolute configuration at C-2 was considered to be R, as explained in Fig. 2. Thus 16 ϩ ion peaks at m/z 347 and 145, respectively, in the positive FAB-MS. The NMR spectrum showed the presence of two di-substituted double bonds, two triple bonds, and two hydroxymethyls, in addition to the b-D-glucopyranosyl group. From the result of an HMBC experiment (Fig.  3) , the aglycone of 29 was indicated to be decadiene-4,6-diyne-1,10-diol, and the glucosyl group was located at C-1. Furthermore, the coupling constant values of H-3 and H-8 (Jϭ16.0 Hz) suggested the stereochemistry of the double bond should be E. 20) Therefore 29 was concluded to be (2E,8E)-decadiene-4,6-diyne-1,10-diol 1-O-b-D-glucopyranoside.
Glycosides of Atractylodes lancea
While no common constituent of nucleoside, amino acid, and eudesmane-type sesquiterpenoid glycoside could found between the water-soluble portion of A. lancea and A. japonica, we were able to isolate six characteristic guaiane-type sesquiterpenoid glucosides (1 to 6) from both rhizomes in relatively high yield. Thus the chemotaxonomic relationship between A. lancea and A. japonica can be considered to be close, as is the phylogenetic relationship.
Experimental
HPLC separation was carried out on Symmetryprep C 18 7 mm (Waters; column size, 7.8ϫ300 mm; ODS), carbohydrate analysis (Waters; column size, 3.9ϫ300 mm; CHA), and Wakobeads T-100s (Wako; column size, 6.0ϫ150 mm; WBT) columns. The other instruments used and the experimental conditions for obtaining spectral data and for chromatography were the same as reported in a previous paper.
5)
Extraction and Separation The dried rhizome of A. lancea (1.5 kg), which was cultivated in the Tokyo Metropolitan Medical Plant Garden (Kodaira City, Tokyo, Japan), was extracted with methanol (3 lϫ3) for 2 weeks, and the extract (286.4 g) was partitioned into ether-water and ethyl acetate-water, respectively. The aqueous portion (217.7 g) was chromatographed over Amberlite XAD-II (H 2 O®MeOH) to give water eluate (198.8 g) and methanol eluate (18.9 g) fractions.
The methanol fraction was subjected to Sephadex LH-20 (MeOH) to give seven fractions (frs. A-G). Fraction C (7. 1 -G 4 ) , and fr. G 2 was subjected to Sephadex LH-20 (MeOH) to give 31 (12 mg).
The following compounds were identified by comparison with authentic compounds or published physical and spectral data: atractyloside A (1; the 1 H-and 13 C-NMR spectral data are described in Tables 1 and 2 Table  2 . HMBC correlations: H-1 ax /C-2, C-4, C-5, C-6, C-9, C-10, C-14; H 2 -2/C-1, C-3, C-4, C-5, C-10; H-5 ax /C-1, C-4, C-6, C-7, C-10, C-15; H-6 ax /C-1, C-4, C-5, C-7, C-8, C-11; H-6 eq /C-1, C-4, C-7, C-8, C-11; H-7 ax /C-5, C-6, C-8, C-9, C-11, C-12, C-13; H 2 -8/C-6, C-7, C-9, C-10, C-11; H 2 -9/C-1, C-7, C-8, C-10, C-14; H 3 -12/C-7, C-11, C-13; H 3 -13/C-7, C-11, C-12; H 2 -14/C-1, C-9, C-10, Fru C-2; H 3 -15/C-3, C-4, C-5; Glc H-1/C-11.
Enzymatic Hydrolysis of 7 A mixture of 7 (16 mg) and b-glucosidase (5 mg; Toyobo Co. Ltd., lot 93240) in water (5 ml) was shaken in a water bath at 37°C for 30 d. The mixture was concentrated in vacuo to dryness and the residue was chromatographed over silica gel [CHCl 3 
